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Abstract
T h i s s tudy establishes an i m p o r t a n t connec t ion be tween farmers ' concerns regarding susta inable farm-
ing a n d the adop t ion of improved technologies . Results f rom a formal on-farm survey a n d rapid rural
appraisals c o n d u c t e d in a d r o u g h t - p r o n e area in Cent ra l India confirm that : (1) farmers are well aware
of the effects of intensive cult ivation of cash crops , such as sugarcane or co t ton in irrigated t rac ts , in
t e rms of r e d u c e d yields a n d increasing use of inpu t s ; (2) appropr ia te crop/varietal adop t ion a n d m a n -
a g e m e n t pract ices are consciously imp le men t ed to ma in ta in long- term product ivi ty levels for existing
a n d des i red c ropp ing systems; a n d (3) farmers strive to increase or main ta in soil fertility by inc lud ing
nitrogen-fixing legumes in c rop rota t ions - in this case, shor t -dura t ion p igeonpea . Widesp read a d o p -
t ion of shor t -dura t ion p igeonpea has m a d e farming profitable in the short t e rm - via cult ivat ion of a 
second c rop in the post ra iny season - and farmers expect to sustain product ivi ty in the long r u n via c rop
ro ta t ion to ma in t a in soil fertility.
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Introduction
A s tudy was u n d e r t a k e n t o d e t e r m i n e t h e e x t e n t o f a d o p t i o n a n d i m p a c t i n
C e n t r a l I n d i a of t h e s h o r t - d u r a t i o n p i g e o n p e a (Cajanus cajan (L.) Millsp.)
var ie ty , I C P L 8 7 . D e v e l o p e d from I n t e r n a t i o n a l C r o p s R e s e a r c h I n s t i t u t e for
t h e S e m i - A r i d Trop ics ( I C R I S A T ) d e r i v e d m a t e r i a l , t h e va r i e ty was r e l ea sed
in I n d i a a s P r a g a t i i n 1986 . T h e a ims o f t h e s t udy w e r e
• to d e t e r m i n e t h e r a t e a n d e x t e n t o f a d o p t i o n o f I C P L 87
• t o d o c u m e n t f a rmer p r e f e r e n c e s a n d c o n s t r a i n t s t o a d o p t i o n
• to su rvey t h e i m p a c t o f a d o p t i o n on efficiency a n d sus ta inab i l i ty .
T h i s p a p e r focuses o n efficiency a n d sus ta inabi l i ty , a n d a ims t o d e t e r m i n e t h e
i n f l u e n c e o f f a rmer s ' c o n c e r n s r e g a r d i n g s u s t a i n a b l e f a rming on a d o p t i o n o f
s h o r t - d u r a t i o n p i g e o n p e a ( S D P ) . U s i n g r e su l t s f rom a formal o n - f a r m survey
a n d r ap id ru r a l appra i sa l s ( R R A s ) c o n d u c t e d in a d r o u g h t - p r o n e a rea in
C e n t r a l I nd i a i n 1 9 9 5 , t h e p a p e r i l l u s t r a t e s t h a t s u s t a i n e d p r o d u c t i v i t y a n d
efficiency c o n c e r n s a re a d d r e s s e d via a p p r o p r i a t e m a n a g e m e n t - in th i s case ,
c r o p r o t a t i o n w i th p rof i t ab le S D P - i n o r d e r t o c a p t u r e b o t h s h o r t - a n d long-
t e r m ga ins .
Study area
F a r m - l e v e l surveys c o v e r i n g t h e p i g e o n p e a - g r o w i n g d i s t r i c t s o f C e n t r a l I n d i a
w e r e c o n d u c t e d , c u t t i n g ac ross t h e b o u n d a r i e s o f t w o semi -a r id t rop ics ( S A T )
r e s e a r c h d o m a i n s de f ined by I C R I S A T as P r o d u c t i o n S y s t e m s (PS) 7 a n d 8 .
T h e s e sys tems r e p r e s e n t
• t h e t r op i ca l , i n t e r m e d i a t e ra infa l l , r a i n y - s e a s o n s o r g h u m (Sorghum bicolor 
(L.) Moench) /co t ton (Gossypium hirsutum L . ) /p igeonpea c r o p p i n g sys tem
l o c a t e d i n Ind ia ' s e a s t e r n D e c c a n P l a t e a u (PS 7 )
• t h e t rop i ca l , low ra infa l l , p r imar i ly r a in fed , p o s t r a i n y - s e a s o n s o r g h u m /
o i l seed c r o p p i n g sys t em l o c a t e d i n t h e w e s t e r n D e c c a n P l a t e a u (PS 8 )
( I C R I S A T 1995) (Fig. 1) .
T h e r e g i o n i s p a r t o f t h e Ver t i so l zone o f C e n t r a l I n d i a . T h e soil type r a n g e s
from m e d i u m b l a c k soils i n t h e p l a ins , t o b r o w n soils i n hi l l s lopes a n d c o a r s e
sha l low soils in h i g h l a n d s . T h e a r e a is classif ied as a sca rc i ty zone - a d r o u g h t -
p r o n e a r ea , m a i n l y e x p e r i e n c i n g low t o m e d i u m ra infa l l . F r o m Feb t o May, t h e
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Figure 1. Distribution of pigeonpea in India.
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a rea ge ts low rainfal l o f less t h a n 5 0 m m pe r m o n t h . F r o m J u n t o S e p , t h e a r ea
rece ives m e d i u m rainfal l o f 5 0 - 2 0 0 m m pe r m o n t h . Z o n e s t h a t lie o n t h e
e a s t e r n a n d n o r t h e r n b o r d e r s o f t h e a r e a r ece ive m o r e t h a n 2 0 0 m m per
m o n t h . F r o m O c t t o J a n , t h e r eg ion r ece ives low rainfal l o f 0 - 1 0 0 m m per
m o n t h , w i t h m o s t o f t h e r eg ion r e c e i v i n g less t h a n 5 0 m m per m o n t h .
T h e a r e a u n d e r p i g e o n p e a i n th i s r e s e a r c h d o m a i n was e s t i m a t e d a t 4 7 2 3 0 0
h a i n 1995 b a s e d o n d a t a p r o v i d e d b y t h e g o v e r n m e n t o f M a h a r a s h t r a . I t
c o v e r s t h e d i s t r i c t s o f D h u l e , J a l g a o n , A h m e d n a g a r , N a s i k , P u n e , A u r a n g a b a d ,
Beed , J a l n a , So lapur , S a t a r a , a n d Sang l i i n t h e s t a t e o f M a h a r a s h t r a , a n d t h e
a d j a c e n t d i s t r i c t s o f B ida r a n d G u l b a r g a i n n o r t h e r n K a r n a t a k a . T h e majo r
c rops i n t h e s e d i s t r i c t s i n c l u d e p i g e o n p e a , c o t t o n , a n d hybr id s o r g h u m , a p a r t
from pea r l mi l l e t (Pennisetum glaucum (L.) R. Br.), s u g a r c a n e (Saccharum
officinarum L.), h o r t i c u l t u r a l c rops , g r o u n d n u t (Arachis hypogaea L.), a n d
v e g e t a b l e s in t h e r a iny s e a s o n a n d s o r g h u m , w h e a t (Triticum durum Desf.), a n d
c h i c k p e a (Cicer arietinum L.) in t h e p o s t r a i n y s e a s o n . T h e r eg ion cove r s m u c h
of t h e p o s t r a i n y - s e a s o n s o r g h u m t r a c t o f t h e S A T o f I n d i a (PS 8 ) .
T h e su rvey c o v e r e d a r e p r e s e n t a t i v e s e l e c t i o n of vi l lages a n d b locks in e igh t
p i g e o n p e a - g r o w i n g d i s t r i c t s o f w e s t e r n M a h a r a s h t r a a n d n o r t h e r n K a r n a t a k a .
T h e su rvey was sp r ead ove r 35 vi l lages from w h i c h 277 fa rmers were r a n d o m l y
s e l e c t e d . T h e s e l e c t i o n o f t h e s tudy si te was p r imar i ly ba se d o n b a c k g r o u n d
d a t a o b t a i n e d from a r e c o n n a i s s a n c e su rvey of t h e p i g e o n p e a - g r o w i n g t r a c t s in
PS 7 a n d PS 8 . Field o b s e r v a t i o n s a n d i n t e r v i e w s w i t h r eg iona l r e s e a r c h a n d
e x t e n s i o n staff i n d i c a t e d t h a t t h e diffusion o f I C P L 87 o c c u r r e d in t h e r eg ions
a r o u n d w e s t e r n M a h a r a s h t r a . D a t a o n sales o f p i g e o n p e a seeds b y t h e pub l i c
a n d p r i v a t e s ec to r s c o n f i r m e d t h a t a d o p t i o n was w i d e s p r e a d i n th i s r eg ion .
R R A s c o m p l e m e n t e d t h e formal o n - f a r m survey, w h i c h focused pa r t i cu l a r l y o n
t h e eff iciency a n d sus t a inab i l i t y ga ins o f I C P L 87 a d o p t i o n .
ICPL 87 research and development, and extension process
I C P L 8 7 i s a n S D P c u l t i v a r ( 1 2 0 - 1 3 0 days d u r a t i o n ) ; t h e va r i e ty i s
d e t e r m i n a t e , h a s a s h o r t s t a t u r e , a n d i s s e m i s p r e a d i n g . I t was d e v e l o p e d
t h r o u g h p e d i g r e e s e l e c t i o n f rom t h e cross I C P L 7 3 0 3 2 (T 21 X JA 277) m a d e
in 1 9 7 3 , s o o n after I C R I S A T was e s t a b l i s h e d . In 1980 , i t was i n c l u d e d in t h e
Al l I n d i a C o o r d i n a t e d Pu l ses I m p r o v e m e n t P ro j ec t . T h e t r ia ls were c o n d u c t e d
o v e r five yea r s . T h e va r i e ty was in i t ia l ly t a r g e t e d for r e l ease in n o r t h e r n I n d i a
for c u l t i v a t i o n in r o t a t i o n w i t h w h e a t . A r o u n d 1 9 8 3 , a d e c i s i o n was t a k e n to
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t e s t i t for poss ib le r e l ea se in p e n i n s u l a r I n d i a . I C P L 87 was first i n t r o d u c e d
d u r i n g t h e m i d - 1 9 8 0 s i n t h e V i d h a r b h a a n d M a r a t h w a d a r eg ions i n e a s t e r n
M a h a r a s h t r a , i .e. , r e g i o n s t h a t c o n s t i t u t e o n e o f t h e m a i n p i g e o n p e a - g r o w i n g
a rea s i n I n d i a . T h e s e a r e a s w e r e t a r g e t e d b y t h e L e g u m e s O n - f a r m Tes t i ng a n d
N u r s e r y ( L E G O F T E N ) t e c h n o l o g y t r ans fe r p r o g r a m - a p a r t o f t h e
G o v e r n m e n t o f Ind ia ' s T e c h n o l o g y M i s s i o n o n Pu l ses i m p l e m e n t e d i n
c o l l a b o r a t i o n w i t h I C R I S A T Ear ly a d o p t i o n s t u d i e s (Kelley e t al . 1990) a n d
s u b s e q u e n t r e c o n n a i s s a n c e su rveys r e v e a l e d t h a t f a rmers i n e a s t e r n
M a h a r a s h t r a d id n o t f ind I C P L 87 s u i t a b l e for t h e i r c r o p p i n g sys t em. Be ing a 
d w a r f var ie ty , I C P L 87 was af fec ted by w a t e r l o g g i n g in th i s h igh - ra in fa l l
r e g i o n a n d , t h e r e f o r e , f a rmer s f o u n d m e d i u m - d u r a t i o n va r i e t i e s t o b e m o r e
s u i t a b l e for t h e i r i n t e r c r o p p i n g sys tems . T h e s p r e a d o f i n f o r m a t i o n a b o u t S D P
to t h e w e s t e r n p a r t o f t h e s t a t e i s a t t r i b u t e d to f u r t h e r efforts o f loca l r e s e a r c h
a n d e x t e n s i o n n e t w o r k s f rom a r o u n d 1990 .
I n s t i t u t i o n a l fac to rs p l ayed a n i m p o r t a n t ro le i n e n a b l i n g t h e a d o p t i o n o f
I C P L 8 7 . S c i e n t i s t s f rom M a h a t m a P h u l e A g r i c u l t u r a l Un ive r s i ty , w h o s e
j u r i s d i c t i o n i n c l u d e d w e s t e r n M a h a r a s h t r a , first r e c o m m e n d e d t h e v a r i e t y a s
su i t ab l e for t h e m u l t i p l e - c r o p p i n g sys tems in t h e i r r i ga t ed t r a c t s o f t h e r eg ion ,
p a r t i c u l a r l y i n t h e n i c h e s w h e r e s u g a r c a n e i s g r o w n on a la rge sca le . T h e
e x t e n s i o n n e t w o r k o f t h e D e p a r t m e n t o f A g r i c u l t u r e i n w e s t e r n M a h a r a s h t r a
p l a y e d a key ro l e i n d i s s e m i n a t i n g i n f o r m a t i o n on t h e s h o r t - d u r a t i o n v a r i e t y
I C P L 8 7 . I n f o r m a t i o n o n d i s s e m i n a t i o n e m p h a s i z e d t h e fo l lowing a s p e c t s
• i m p r o v e m e n t o f soil fer t i l i ty i n s u g a r c a n e - g r o w i n g a r e a s w h e r e f a rmers c a n
sow S D P i n s e q u e n c e w i t h w h e a t a n d c h i c k p e a
• su i t ab i l i ty o f I C P L 87 to t h e d r o u g h t - p r o n e a r ea s o f w e s t e r n M a h a r a s h t r a ,
a s i t m a t u r e s ear ly a n d i s m o r e l ikely to e s c a p e t e r m i n a l d r o u g h t s t ress .
A s m e d i u m a n d sha l l ow soils i n th i s r eg ion t e n d t o h a v e low w a t e r - r e t e n t i o n
c a p a c i t i e s , l o n g e r - d u r a t i o n va r i e t i e s a r e n o t s u i t a b l e . I n c o l l a b o r a t i o n w i t h t h e
L E G O F T E N t e c h n o l o g y t r ans fe r p r o g r a m t h a t c o m m e n c e d i n t h e l a t e 1980s ,
t h e D e p a r t m e n t o f A g r i c u l t u r e i n t r o d u c e d S D P m a t e r i a l s i n t h e i r o n - f a r m
tr ia l s a n d d e m o n s t r a t i o n s , a n d ca t a lyzed t h e p r o d u c t i o n a n d m u l t i p l i c a t i o n o f
b r e e d e r a n d f o u n d a t i o n seed on a l a rge sca l e . A t a b o u t t h e s a m e t i m e , a 
g o v e r n m e n t e x t e n s i o n p r o g r a m ca l l ed t h e N a t i o n a l Pu l se s D e v e l o p m e n t
P r o g r a m ( N P D P ) was a c t i v a t e d t o p r o v i d e funds for subs id ies , o n - f a r m ( m i n i -
k i t ) t r ia l s a n d d e m o n s t r a t i o n s , a n d e x t e n s i o n s u p p o r t w i t h specif ic focus o n
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s e l e c t e d va r i e t i e s t h a t i n c l u d e d I C P L 8 7 . T h e e x t e n s i o n p r o g r a m was sa id t o
b e very a c t i v e i n th i s r e g i o n c o m p a r e d t o o t h e r r eg ions o f t h e s t a t e .
F a r m e r s l e a r n e d a n d i m p l e m e n t e d a p p r o p r i a t e m a n a g e m e n t p r a c t i c e s for
s u s t a i n a b l e fa rming , w i t h f a rmers ' o r g a n i z a t i o n s fac i l i t a t ing g r o u p dec i s ions
r e g a r d i n g o p t i o n s b a s e d o n b o t h t r a d i t i o n a l p r a c t i c e s a n d i m p r o v e d
t e c h n o l o g y p a c k a g e s . C o o p e r a t i v e o r g a n i z a t i o n s , especia l ly s u g a r c a n e
c o o p e r a t i v e s , a lso p l ayed a c a t a l y t i c ro le in t h e ear ly diffusion of t h e va r i e ty by
p r o d u c i n g seed (in c o l l a b o r a t i o n w i t h t h e M a h a r a s h t r a S t a t e Seeds
C o r p o r a t i o n ) d u r i n g t h e in i t i a l pe r iod , a n d b y s p r e a d i n g a w a r e n e s s r e g a r d i n g
t h e su s t a inab i l i t y o f S D P in s u g a r c a n e - b a s e d c r o p p i n g sys tems a n d its fert i l i ty-
e n h a n c i n g benef i t s t o i n t e n s i v e l y c u l t i v a t e d fields.
Results and discussion
Adoption and diffusion
G a i n s f rom S D P r e s e a r c h u l t i m a t e l y r e a c h t h e benef ic ia r ies on ly w h e n t h e
i m p r o v e d va r i e ty i s a d o p t e d by fa rmers . T h i s c o n d i t i o n n e c e s s i t a t e s t h e
c o n s i d e r a t i o n o f t h e r a t e o f t e c h n o l o g y a d o p t i o n a n d t h e fac tors i n f l uenc ing
o r c o n s t r a i n i n g i t ( B a n t i l a n a n d J o h a n s e n 1 9 9 4 ) . D a t a o b t a i n e d from o n - f a r m
surveys s h o w e d t h a t l a r g e - s c a l e a d o p t i o n o f I C P L 8 7 o c c u r r e d especia l ly i n t h e
n o r t h e r n d i s t r i c t s o f D h u l e ( 9 8 % ) , A h m e d n a g a r ( 8 9 % ) , a n d J a l g a o n (49%)
(Fig. 2 ) . F a r m e r s in t h e s e t h r e e d i s t r i c t s a re classified as ear ly a d o p t e r s : t h e y
t o o k u p I C P L 8 7 s o o n after its i n t r o d u c t i o n i n t h e r eg io n i n 1987 . T h e m a i n
r e a s o n s c i t e d for a d o p t i o n a re
• s h o r t d u r a t i o n
• h i g h yield
• i m p r o v e d soil fert i l i ty
• h i g h m a r k e t p r i c e .
F a r m e r s i n s o m e vi l lages i n d i c a t e d t h a t p i g e o n p e a i s g r o w n m a i n l y t o i m p r o v e
soil fertil i ty. M o r e o v e r , t h e r e l a t ive ly s h o r t - g r o w i n g p e r i o d of I C P L 87 fits
e x a c t l y i n t o f a rmers ' d e s i r e d c r o p p i n g p a t t e r n s a n d a l lows t h e m t o a d o p t t h e
v a r i e t y i n o r d e r t o s u s t a i n a n d i m p r o v e t h e l o n g - t e r m p r o d u c t i v i t y o f t h e i r
soils . I t m a y b e m e n t i o n e d h e r e t h a t I C P L 8 7 i s t h e on ly S D P v a r i e t y a d o p t e d
i n t h e r e g i o n .
S e c o n d a r y d i s t r i c t - l eve l s t a t i s t i c s i n d i c a t e t h a t t h e a r ea u n d e r p i g e o n p e a i n
A h m e d n a g a r h a s d o u b l e d f rom 1 1 3 8 7 h a i n 1985 t o 2 3 3 0 9 h a i n 1992 , a n d
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f rom 2 2 0 1 1 t o 4 4 8 3 9 h a d u r i n g t h e s a m e p e r i o d i n So lapur . W h i l e t h e a r e a
u n d e r p i g e o n p e a h a s b e e n i n c r e a s i n g ac ross t h e w h o l e o f M a h a r a s h t r a , t h e
w e s t e r n r eg ion a c h i e v e d t h e h i g h e s t g r o w t h r a t e (Fig. 3 a ) .
T h i s i n c r e a s e i s ma in ly d u e to t h e a d o p t i o n o f I C P L 87 (Fig. 3 b ) . Fa rm- l eve l
d a t a a lso conf i rms t h a t t h e a r ea u n d e r p i g e o n p e a h a s i n c r e a s e d b y a s m u c h a s
5 1 % i n m a n y p a r t s o f w e s t e r n M a h a r a s h t r a , especia l ly i n t h e n o r t h e r n b l o c k s .
S e e d s ec to r d a t a s u p p o r t e d b y i n f o r m a t i o n o b t a i n e d from r e c o n n a i s s a n c e
surveys a lso c o n f i r m e d t h a t l a rge - s ca l e a d o p t i o n o f I C P L 8 7 h a s o c c u r r e d i n
PS 8 a n d ad jo in ing a r eas in PS 7 . T h e n e i g h b o r i n g d i s t r i c t s o f n o r t h e r n
K a r n a t a k a m a i n t a i n e d s t ab le a r ea s o f p i g e o n p e a .
A s u b s t a n t i a l rise in t h e level of a d o p t i o n d u r i n g t h e pe r iod 1988 to 1994 was
m e a s u r e d : a d o p t i o n r a t e s ( in t e r m s o f p e r c e n t a g e o f t h e t o t a l a r ea u n d e r
p i g e o n p e a ) i n c r e a s e d i n w e s t e r n M a h a r a s h t r a from 3 % i n 1988 t o 3 5 % i n
1990 , a n d to 5 7 % in 1994 . In n o r t h e r n K a r n a t a k a , i t rose from 0 to 1 6 % o v e r
t h e s e v e n - y e a r pe r i od . In t e r m s o f t h e n u m b e r o f fa rmers , t h e r a t e o f a d o p t i o n
grew from 3 to 7 1 % in w e s t e r n M a h a r a s h t r a , a n d from 0 to 2 5 % in n o r t h e r n
K a r n a t a k a .
Vary ing a d o p t i o n levels we re o b s e r v e d across t h e d i s t r i c t s a n d b locks
( B a n t i l a n a n d P a r t h a s a r a t h y 1 9 9 5 ) . F igures 4 a a n d 4 b d e p i c t t h e e x t e n t o f
diffusion in e igh t d i s t r i c t s d u r i n g t h e p e r i o d 1990 to 1994 . O u t of a t o t a l of 17
b locks c o v e r e d in t h e survey, 6 b locks h a d a t l eas t 9 0 % of t h e i r p i g e o n p e a a rea
c o v e r e d w i t h I C P L 8 7 , wh i l e 3 b locks r eg i s t e r ed an a d o p t i o n r a t e b e t w e e n 42
a n d 6 5 % . I C P L 8 7 h a s s o d o m i n a t e d t h e p i g e o n p e a a r e a i n th i s r e g i o n t h a t
fa rmers i n 10 o f t h e 35 vi l lages s t u d i e d r e p o r t e d t h a t t h e r e was p rac t i ca l ly no
o t h e r p i g e o n p e a va r i e ty g r o w n in t h e i r v i l lages e x c e p t I C P L 8 7 . I n t h e s e 10
vi l lages , t h e e s t i m a t e d a d o p t i o n level r a n g e d from 9 1 t o 1 0 0 % .
H e t e r o g e n e i t y o f soil type , ra infal l p a t t e r n , a n d i r r iga t ion a c c o u n t for t h e s e
v a r i a t i o n s . As m e n t i o n e d earl ier , PS 8 i s m a i n l y c h a r a c t e r i z e d by m a r g i n a l
soils w i t h low w a t e r - r e t e n t i o n c a p a c i t i e s a n d ear ly w i t h d r a w a l o f t h e
m o n s o o n . U n d e r t h e s e c i r c u m s t a n c e s , S D P i s m o r e su i t ab le s ince i t e s capes
t e r m i n a l d r o u g h t s t ress . F u r t h e r m o r e , fa rmers i n d i f ferent e n v i r o n m e n t s
m a n a g e t h e i r farms a c c o r d i n g to t h e o c c u r r e n c e o f d i sease , e.g., fusa r ium wilt
(Fusarium udum Butler) a n d p h y t o p h t h o r a b l igh t (Phytophthora drechleri Tucker
f. sp . cajani). Low a d o p t i o n levels w e r e o b s e r v e d , for e x a m p l e , in vi l lages
l o c a t e d in t h e PS 7 s e c t i o n s of J a l g a o n d i s t r i c t , w h i c h a re c h a r a c t e r i z e d by
m o r e a s su red ra infa l l l eve l s . F a r m e r s o f B h u s a v a l b l o c k in th i s d i s t r i c t f ind
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Figure 3a. Increase in pigeonpea are in the regions of Maharashtra, 1987-1994.
Figure 3b. Pigeonpea area, percentage of adoption and estimated area under
ICPL 87 in western Maharashtra.
8
70
60
50
40
30
20
10
0
Vidhaibha Marathwada
Region
Percentage increase
Western Maharashtra
300
250
200
150
100
50
0
1987 1988 1989 1990 1991 1992 1993 1994
Y e a r
Pigeonpea area ('000 ha) ICPL 87 adoption (%) ICPL 87 estimated area ('000 ha)
100
80
60
40
20
0
Figure 4a. Adoption of ICPL 87 in Maharashtra and Karnataka, 1990.
Figure 4h. Adopt ion of I C P L 87 in M a h a r a s h t r a and K a r n a t a k a , 1994.
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m e d i u m - d u r a t i o n c u l t i v a r s m o r e a p p r o p r i a t e i n d e e p b l a c k soils w i t h
w a t e r l o g g i n g p r o b l e m s , a n d w h e r e p h y t o p h t h o r a b l i gh t i s e n d e m i c . Low
a d o p t i o n r a t e s i n A u r a n g a b a d , B e e d , a n d S o l a p u r b l o c k s i n t h e s a m e be l t c a n
b e a t t r i b u t e d t o se r ious wi l t i n c i d e n c e . F a r m e r s i n A k k a l k o t b l o c k o f S o l a p u r
s o u g h t m e d i u m - d u r a t i o n , w i l t - r e s i s t a n t va r i e t i e s su i t ab l e for i n t e r c r o p p i n g . 1
T h e e x t e n t o f diffusion i s a l so i n f l u e n c e d by i n f r a s t r u c t u r a l s u p p o r t , e.g.,
access t o seed supp l ie r s a n d m a r k e t s . T h e r e l a t ive ly h i g h r a t e s o f a d o p t i o n i n
t h e n o r t h e r n d i s t r i c t s ( D h u l e , A h m e d n a g a r , a n d J a l g a o n ) a r e chief ly d u e t o
easy access t o t h e u r b a n m a r k e t s o f Bombay , P u n e , a n d t h e s o u t h e r n d i s t r i c t s
o f G u j a r a t , w h e r e t h e r e i s a h i g h d e m a n d for p i g e o n p e a g ra in a n d g r e e n p o d s .
E x t e n s i o n v ia g o v e r n m e n t s u p p o r t p r o g r a m s also s igni f icant ly a c c o u n t s for t h e
v a r i a t i o n i n a d o p t i o n . Vil lages w h e r e a d o p t i o n h a s i n c r e a s e d s ince 1994 (e.g.,
C h a p p a l g a o n i n S o l a p u r a n d M a n d e k h e l i n Beed) h a v e b e e n i n f l u e n c e d b y
p r o g r a m s s u c h a s N P D P .
P i g e o n p e a was a m i n o r c r o p in th i s r e g i o n u n t i l t h e r e l ea se o f I C P L 8 7 .
Ini t ial ly, u p t o 8 5 % o f o t h e r p i g e o n p e a va r i e t i e s w e r e r e p l a c e d b y a d o p t e r s .
O n c e t h e in i t i a l a d o p t i o n t o o k p l a c e , f a rmers i n c r e a s e d t h e a r e a u n d e r
p i g e o n p e a m a i n l y by r e p l a c i n g o t h e r c rops s u c h a s s o r g h u m o r pea r l mi l l e t
( 2 1 % ) , o r by b r i n g i n g fallow l a n d u n d e r c u l t i v a t i o n ( 6 5 % ) . Ana ly s i s o f d a t a
f rom 1990 t o 1994 shows t h a t t h e i n c r e a s e i n a r e a u n d e r p i g e o n p e a h a s
o c c u r r e d m a i n l y d u e t o i n c r e a s e d a d o p t i o n (Figure 3 b ) . A r e a s u n d e r o t h e r
m e d i u m - d u r a t i o n va r i e t i e s o v e r t h e s a m e p e r i o d h a v e e i t h e r r e m a i n e d t h e
s a m e o r i n c r e a s e d slightly. T h i s a lso i n d i c a t e s t h a t t h e a d o p t i o n o f I C P L 8 7
h a s largely r e s u l t e d i n t h e r e p l a c e m e n t o f o t h e r c r o p s a n d h a s b r o u g h t fal low
l a n d u n d e r c u l t i v a t i o n . T h u s , t h e in i t i a l shift was f rom m e d i u m - d u r a t i o n
p i g e o n p e a t o S D P . H o w e v e r , w i t h i n c r e a s e d a w a r e n e s s o f t h e ro le o f S D P i n
s u s t a i n i n g t h e p r o d u c t i v i t y o f t h e sys t em on a l o n g - t e r m bas is , f a rmers sh i f ted
from o t h e r s h o r t - d u r a t i o n c r o p s t o SDP.
Impact of adoption
E c o n o m i c b e n e f i t s . W h i l e t h e c h o i c e o f I C P L 8 7 h a s b e e n m o t i v a t e d b y t h e
abi l i ty o f t h e c u l t i v a r t o fit i n t o d e s i r e d c r o p p i n g sys tems a n d t h e n e e d t o
s u s t a i n p r o d u c t i v i t y o v e r t h e l o n g t e r m , t h e c rop ' s prof i tab i l i ty d u e t o h i g h
m a r k e t p r i ces a n d h i g h e r y ie lds h a s p l ayed a s ign i f ican t ro le in r a p i d l a r g e -
sca le a d o p t i o n .
1. ICRISAT's wilt-resistant cultivar ICP 8863 was targeted at these areas and has been adopted on a large scale
in northern Karnataka, which borders this region (Bantilan and Joshi 1996).
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I n t e g r a t i o n o f I C P L 87 i n t o d o u b l e c r o p p i n g sys tems was poss ib le d u e t o i ts
ear ly m a t u r i t y : i t e n a b l e d fa rmers to g row p o s t r a i n y - s e a s o n c rops l ike s o r g h u m ,
c h i c k p e a , a n d w h e a t , w h i c h c o n s t i t u t e t h e s t ap l e food o f t h e p o p u l a t i o n i n
th i s r eg ion . For ty-s ix p e r c e n t o f t h e a d o p t e r s sowed a p o s t r a i n y - s e a s o n c r o p in
t h e p i g e o n p e a p lo t s , a s o p p o s e d t o on ly 9% o f t h e n o n a d o p t e r s . T h e abi l i ty o f
t h e c r o p to fit i n t o t h e c r o p p i n g sys tem was , t he r e fo re , a ma jo r fac tor in its
a d o p t i o n .
A compara t ive cost-benefi t analysis wi th t h e previous best available variety, t h e
m e d i u m - d u r a t i o n B D N 2, conf i rmed h igher n e t benefits from adop t ion of ICPL
87 . Resul ts ind ica ted t h a t t h e n e t farm i n c o m e was higher (30%) for ICPL 87
(Table 1); t h e grain yield a d v a n t a g e was 9 3 % , a n d t h e un i t cost r educ t ion a r o u n d
12% (Rs 1296 t - 1 ) 2 . T h e resu l t an t increase in n e t i ncome ob ta ined by farmers has
b e e n crucial for adop t ion . T h e survey clearly ind ica ted tha t , despi te t he increased
cost for irr igation a n d fertilizer/farmyard m a n u r e (FYM), t h e adop t ion of ICPL 87
has h a d a posit ive impac t on farmers in t e rms of increased profits a t t he farm/
househo ld level.
I n t e n s i v e c u l t i v a t i o n of I C P L 87 as a sole c r o p , c o u p l e d w i t h i ts e m e r g e n c e as a 
c a s h c r o p , espec ia l ly i n smal l f a r m h o l d i n g s , s e e m s to h a v e r e su l t ed i n fa rmers
b e s t o w i n g m o r e c a r e o n t h e c r o p . L a b o r use ac tua l ly i n c r e a s e d w i t h a d o p t i o n .
I n g e n e r a l , m e n specia l ize i n l a n d p r e p a r a t i o n a n d i n t e r c u l t u r e , whi le female
labor i s m o r e spec ia l ized in w e e d i n g , h a r v e s t i n g , a n d t h r e s h i n g o p e r a t i o n s .
C o m p a r a t i v e analys is o f I C P L 87 ve r sus B D N 2 s h o w e d h i g h e r m a l e labor use
for a l m o s t all o p e r a t i o n s for I C P L 87. F e m a l e l abor use was also re la t ive ly
h i g h e r for all o p e r a t i o n s , e x c e p t pe s t i c i de sp ray ing a n d t h r e s h i n g . A d o p t e r s
also i n c u r r e d c o m p a r a t i v e l y h i g h e r cos t s for i r r iga t ion , fertilizer, a n d F Y M .
T h u s , t h e h i g h e r n e t bene f i t s for f a rmers s e e m t o a c c r u e b o t h from I C R I S A T ' s
b r e e d i n g efforts, a n d a d a p t i v e r e s e a r c h o n c r o p a n d r e s o u r c e m a n a g e m e n t i n
Table 1 . C o m p a r a t i v e i m p a c t o f I C P L 8 7 a n d B D N 2 i n Maharashtra .
Variety
Grain yield (t ha - 1)
Unit cost (Rs t - 1)1
Net farm income (Rs ha - 1)
Uni t cost reduct ion (Rs t -1)
ICPL 87
1.181
9146
5247
1296
BDN 2 
0.611
10 442
4012
1. Indian rupees 36 = US$ 1.
Source: Pigeonpea Research Evaluation and Impact Assessment (REIA) survey, 1995.
2. Indian rupees 36 = US$ 1.
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c o l l a b o r a t i o n w i t h N A R S . S D P was a l m o s t l ike a n e w c r o p i n t h e r e g i o n i n
t e r m s o f c r o p m a n a g e m e n t .
T h e bene f i t sp r ing ing f rom t h e ear ly m a t u r i t y o f t h e c r o p a n d i ts abi l i ty t o fit
i n t o f a rmer s ' de s i r ed c r o p p i n g sys tems i s r e p r e s e n t e d b y t h e a d d i t i o n a l i n c o m e
from t h e p i g e o n p e a c r o p , w h i c h i s a d d e d t o f a rmer s ' r e v e n u e s g a i n e d f rom t h e
p r e v i o u s c r o p p i n g sys t em. A n a l y s i s o f t h e c r o p p i n g sys t em (Fig. 5 ) s h o w s t h a t
p i g e o n p e a h a s b e c o m e a ma jo r r a i n y - s e a s o n c r o p . P i g e o n p e a i s g r o w n a l o n e o r
i n r o t a t i o n w i t h w h e a t , c h i c k p e a , o r s o r g h u m , a n d i s a l t e r n a t e d w i t h o t h e r
c a s h c r o p s - s u g a r c a n e , c o t t o n , g r o u n d n u t , a n d h o r t i c u l t u r a l c r o p s [ b a n a n a
(Musa sapientum L.), g r apes (Vitis s p p ) , a n d p o m e g r a n a t e (Punica granatum L.)]
a n d v e g e t a b l e s - eve ry yea r in t h e s a m e p lo t . T h a t t h e abi l i ty o f t h e c r o p to fit
i n t o t h e c r o p p i n g sy s t em was a ma jo r fac to r in i ts a d o p t i o n i s r e v e a l e d by
f a r m e r s ' r e s p o n s e s t o t h e fo rmal q u e s t i o n n a i r e , w h e r e i n t h e r e s p o n d e n t s
a t t a c h e d t h e m a x i m u m i m p o r t a n c e t o t h e ear ly m a t u r i t y c h a r a c t e r i s t i c o f t h e
var ie ty . A s m a n y a s 2 6 % o f t h o s e w h o w e r e a sked t h e r e a s o n for t h e
f l u c t u a t i o n i n t h e a r e a u n d e r p i g e o n p e a r e s p o n d e d t h a t th i s was e x p l a i n e d b y
t h e i r p r a c t i c e o f c r o p r o t a t i o n . D u r i n g R R A s , f a rmers i n m o s t v i l lages
e x p r e s s e d a p r e f e r e n c e for c rops t h a t h a v e a d u r a t i o n of less t h a n 4 m o n t h s .
S e v e r a l r e a s o n s w e r e c i t ed , n a m e l y
• w i t h i n c r e a s i n g f r a g m e n t a t i o n o f l a n d h o l d i n g s , f a rmers wish to i n c r e a s e t h e
p r o d u c t i v i t y o f t h e i r l a n d a n d p r o d u c e m o r e c rops
• f a rmer s wish to m a i n t a i n c r o p d ivers i ty b o t h as a r i s k - a v e r t i n g m e a s u r e a n d
as a way of a v o i d i n g i n t e n s i v e c u l t i v a t i o n of t h e s a m e c r o p in c o n t i n u o u s
s e q u e n c e s
• c r o p d ive r s i f i ca t ion w i t h s l ight ly d i f ferent m a t u r i t i e s a lso e n a b l e s f a rmers to
a v o i d l abo r p r o b l e m s d u r i n g p e a k - h a r v e s t i n g p e r i o d s . I C P L 8 7 , b y m a t u r i n g
a few w e e k s af ter o t h e r s h o r t - d u r a t i o n c r o p s s u c h as h y b r i d s o r g h u m , pea r l
mi l l e t , a n d s o y b e a n (Glycine max (L.) Merr.), e s c a p e s t h e p e a k l abor d e m a n d
p e r i o d w h e n l a b o r i s b o t h s c a r c e a n d , t h e r e f o r e , costly.
T h e o v e r a l l i m p a c t o f S D P c u l t i v a t i o n i n t e r m s o f i n c r e a s e d l abo r d e m a n d
s e e m s t o b e f a v o r a b l e . A g r i c u l t u r a l l a b o r e r s w e r e ab le t o o b t a i n w o r k d u r i n g
t h e l e a n s e a s o n , a n d fa rmers w e r e ab le t o h a r v e s t t h e i r p i g e o n p e a c r o p a t a 
t i m e w h e n l a b o r was ava i l ab l e a t a n o r m a l p r i c e .
1 2
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Table 2 . Tota l n e t b e n e f i t s f r o m di f ferent c r o p r o t a t i o n s .
Crops
Pigeonpea—onion
Pigeonpea—wheat 2
Pigeonpea—wheat 2
Pigeonpea—rabi
Soybean—wheat
Hybrid sorghum—wheat
Pearl mi l le t—wheat
Benefits (Rs ha-1)1
2616
7010
6312
4267
9728
2540
686
1. Indian rupees 36 = US$ 1.
2. Based on two different pigeonpea—wheat samples.
Source: Pigeonpea Rapid Rural Appraisals, Manjoor village, Ahmednagar, Maharashtra, 1996.
F a r m e r s h a d few v iab le o p t i o n s o t h e r t h a n I C P L 87 to use a s a r o t a t i o n c r o p
t h a t fit t h e s h o r t w i n d o w b e t w e e n s e a s o n s . I n t h e p a s t t h e y g rew o t h e r s h o r t -
d u r a t i o n c r o p s s u c h as h y b r i d s o r g h u m , sunf lower (Helianthus annuus L.), a n d
p e a r l m i l l e t i n t h e r a iny s e a s o n . H o w e v e r , t h e s e c r o p s a re s igni f icant ly less
r e m u n e r a t i v e d u e t o t h e i r low p r i ces . F a r m e r s w h o c o n t i n u e t o c u l t i v a t e t h e s e
c r o p s d o s o for h o m e c o n s u m p t i o n . A s t h e p r i ce o f p i g e o n p e a h a s i n c r e a s e d i n
r e c e n t yea r s , prof i tab i l i ty h a s b e c o m e a key fac tor in r e p l a c i n g s o r g h u m or
p e a r l mi l l e t w i t h I C P L 8 7 . T h e i m p o r t a n c e o f p r i ce , b o t h for t h e a d o p t i o n o f
I C P L 8 7 a n d t h e i n c r e a s e i n t h e a r e a u n d e r p i g e o n p e a , i s r e f l ec t ed i n t h e p r i ce
r a n g e of p i g e o n p e a (i.e., Rs 9 - 1 3 kg - 1 in 1995) c o m p a r e d wi th t h e price of pear l
mil le t a n d so rghum (Rs 3 - 5 kg - 1).
F a r m e r s i n s o m e vi l lages a lso n o t e d t h a t t h e s e a l t e r n a t i v e s h o r t - d u r a t i o n c rops
(i .e . , h y b r i d s o r g h u m a n d sunf lower ) d e p l e t e soil ferti l i ty. Tab le 2 s h o w s t h e
h i g h e r n e t bene f i t s o b t a i n e d b y p i g e o n p e a - b a s e d c r o p r o t a t i o n s a s c o m p a r e d t o
p e a r l mi l l e t - a n d s o r g h u m - b a s e d r o t a t i o n s .
A n a l y s i s o f t h e c r o p p i n g p a t t e r n by t h e l a n d h o l d i n g class (Fig. 5 ) s h o w s t h a t
p i g e o n p e a h a s t h e l a rges t s h a r e i n t h e gross c r o p p e d a r e a a m o n g smal l a n d
m e d i u m f a r m h o l d i n g s . S m a l l f a rmers , w h o c o n s t i t u t e d 2 2 % o f t h e s a m p l e a n d
w h o o w n e d less t h a n 2 h a , a d o p t e d I C P L 87 on a l a rge sca le ( 7 0 % ) . T h i s
g r o u p t r a d i t i o n a l l y g r e w m o r e w h e a t a n d s u b s i s t e n c e c r o p s s u c h a s s o r g h u m ,
p e a r l mi l l e t , a n d c h i c k p e a . W i t h t h e ava i lab i l i ty o f I C P L 8 7 , t h e s e f a rmers h a v e
g a i n e d subs t an t i a l ly . S i n c e p i g e o n p e a , i n c o m p a r i s o n t o o t h e r c a s h c r o p s ,
r e q u i r e s less i n p u t s in m a r g i n a l l a n d s , i t h a s b e c o m e a ma jo r c a s h c r o p for
t h e s e f a rmer s . T h e h i g h e r n e t i n c o m e o b t a i n e d f rom p i g e o n p e a is, t h u s , o f
g r e a t s ign i f i cance , a n d h a s p l a y e d a ma jo r ro le in i ts a d o p t i o n .
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Sus ta inab i l i ty d i m e n s i o n . I C P L 87 i s a d v a n t a g e o u s b o t h t o large a n d smal l
fa rmers p r imar i ly b e c a u s e
• i t a l lows a s e c o n d c r o p in t h e p o s t r a i n y s e a s o n
• i t h e l p s m a i n t a i n l o n g - t e r m p r o d u c t i v i t y t h r o u g h e n h a n c e d soil fertility.
T h i s s e c t i o n add re s se s t h e s e c o n d a d v a n t a g e . T h e benef i t s o f g rowing
p i g e o n p e a i n r o t a t i o n w i t h o t h e r c rops (namely , n i t r o g e n f ixa t ion , p h o s p h o r u s
n u t r i t i o n , a n d d e e p - r o o t i n g abi l i ty) a re widely k n o w n ( H o s h i k a w a 1 9 9 1 ) .
S t u d i e s h a v e s h o w n t h a t t h e r o o t n o d u l a t i o n o f p i g e o n p e a fixes a t m o s p h e r i c
n i t r o g e n a t a r a t e t h a t r e d u c e s t h e i n o r g a n i c n i t r o g e n ferti l izer r e q u i r e m e n t s
for s u b s e q u e n t c r o p s . Specifically, e x p e r i m e n t a l r e su l t s s h o w s u b s t a n t i a l
r e s i d u a l effects o f p i g e o n p e a on s u c c e e d i n g c rops (Table 3 ; K u m a r R a o 1 9 9 0 ) .
T r e n d s i n d i c a t e t h a t t h e r o t a t i o n o f m e d i u m - d u r a t i o n a n d h i g h - n o d u l a t i n g
p i g e o n p e a g e n o t y p e s p r o v i d e s la rger benef ic ia l effects on s u c c e e d i n g c rops
t h a n s h o r t - d u r a t i o n types . Fie ld e x p e r i m e n t s fu r the r sugges t t h a t whi le
bio logica l n i t r o g e n f ixa t ion o f S D P m a y p robab ly b e a d e q u a t e t o m e e t t h e
n i t r o g e n (N) r e q u i r e m e n t s o f t h e c r o p g r o w n in Alfisols , I ncep t i so l s , a n d
Ent i so l s , i t i s n o t a d e q u a t e i n Vert isols ( K u m a r R a o e t al . 1 9 9 5 ) . T h e
s u b s t a n t i a l r e s idua l effects o f a n o t h e r S D P cul t ivar , I C P L 1 5 1 , sugges t a r ap id
b r e a k d o w n a n d re l ease o f N from d e c o m p o s i n g S D P m a t e r i a l ( J o h a n s e n
u n p u b l i s h e d , c i t ed i n K u m a r R a o e t al . 1995 ) . T h e i n c r e a s e d benef ic ia l effects
o f p i g e o n p e a to s u b s e q u e n t c rops w i t h h i g h e r p l a n t dens i t y i s a lso n o t e d
( W h i t e m a n a n d N o r t o n 1 9 8 0 ) . S i n c e S D P i s usual ly s o w n as a sole c r o p , p l a n t
d e n s i t i e s a re h i g h e r t h a n for m e d i u m a n d l o n g - d u r a t i o n va r i e t i e s .
R a m a k r i s h n a e t al . (1994) s u m m a r i z e o n - s t a t i o n t r ia l r e su l t s s h o w i n g
p i g e o n p e a to be w o r t h b e t w e e n an e q u i v a l e n t o f 3 0 - 7 0 kg ha - 1 o f N . A p a r t
from t r ans fe r r ing fixed N 2 t o t h e s u c c e e d i n g c r o p , p i g e o n p e a c u l t i v a t i o n also
subs t an t i a l l y i n c r e a s e s t h e t o t a l soil N in p i g e o n p e a - b a s e d c r o p p i n g sys tems
( W a n i e t al . 1 9 9 4 ) .
P i g e o n p e a c a n a lso be used a s a g r e e n m a n u r e c r o p w h e r e t h e b iomass in t h e
form of p i g e o n p e a r e s idues i s r e t u r n e d to t h e soil a s m a n u r e o r c o m p o s t
( H o s h i k a w a 1 9 9 1 ) . Fac to r s o t h e r t h a n N also c o n t r i b u t e t o t h e benef ic ia l
effects o f p i g e o n p e a on soil fert i l i ty ( A r i h a r a e t al . 1 9 9 1 ) . T h e s e i n c l u d e
u t i l i z a t i on o f i r o n - b o u n d p h o s p h o r u s (P ) : p i g e o n p e a c o n v e r t s soil P i n t o an
ava i l ab l e fo rm d u e to i ts u n i q u e r o o t e x u d a t e s a n d i nc r ea se s t h e ava i l ab le P 
poo l ( A e e t al . 1 9 9 1 ) . I t i s n o t e d t h a t n e x t to N, P i s usual ly t h e m o s t de f ic ien t
n u t r i e n t i n t h e soils o f t h e S A T ( H o s h i k a w a 1 9 9 1 ) .
T h e d e e p - r o o t i n g abi l i ty o f p i g e o n p e a p e r m i t s g r e a t e r e x t r a c t i o n o f soil w a t e r
a n d n u t r i e n t s a t d e p t h . I t a lso i n c r e a s e s t h e w a t e r in f i l t r a t ion r a t e for
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Table 3 . R e s i d u a l e f fec t s o f p i g e o n p e a ( P P ) .
Pigeonpea
crop
dura t ion
Medium
Shor t
Rota t ion
Sole PP—maize
PP—sorghum
PP/maize—
sugarcane
Sole PP—maize
PP/grain
legumes—maize
PP—whea t
PP—whea t
PP—sorghum
Variety
ICIP 1.6
UPAS 120
ICPL 151
ICPL 87
Residual
benefits (in
equivalent kg
N ha - 1) to
following crop
401
302
negligible5
40 6
57
Yield/biomass/nitrogen
status gain
57% increase in
grain yield; 32%
increase in total
biomass compared
to fallow—maize
rota t ion
4 3 % increase in
sugarcane yield
compared to sole
maize yield;
improved soil
ni t rogen status3
Substantial ni trogen
economy in maize4
Substantial ni t rogen
economy in maize4
Sources:
1. Kumar Rao et al. 1983.
2. Kumar Rao et al. unpubl ished, cited in Kumar Rao 1990.
3. Yadav 1981.
4. R a t h n a k u m a r 1983, cited Ahlawat et al. 1986.
5. Singh and Verma 1985.
6. Johansen unpubl ished, cited in Kumar Rao et al. 1995; ICRISAT 1989.
7. Kumar Rao et al. unpubl ished, cited in Kumar Rao 1990.
s u b s e q u e n t c r o p s , h e l p s i n r ecyc l i ng n u t r i e n t s , a n d i m p r o v e s soil s t r u c t u r e .
P i g e o n p e a a l so c o n t r i b u t e s t o i n c r e a s e d so i l -mic rob ia l ac t iv i ty ( W a n i e t a l .
1 9 9 4 ) , a n d b r e a k s p e s t a n d d i sease cyc les ( H o s h i k a w a 1 9 9 1 ) . S D P c u l t i v a r s ,
s u c h a s I C P L 8 7 , a l so h a v e t h e s e p r o p e r t i e s ( A r i h a r a e t a l . 1 9 9 1 ) , b u t
t h e y h a v e s h a l l o w e r r o o t i n g h a b i t s t h a n m e d i u m - d u r a t i o n va r i e t i e s ( C h a u h a n
1 9 9 3 ) .
T h e fo rmal su rveys a n d R R A s s t rong ly c o n f i r m t h a t s u s t a i n e d p r o d u c t i v i t y o f
t h e l a n d i s a n i m p o r t a n t f ac to r i n i n f l u e n c i n g f a rmers t o a d o p t I C P L 8 7 a n d
modify t h e i r c r o p r o t a t i o n s . A ma jo r i t y of t h e f a rmers f rom 12 vi l lages w h e r e
1 6
R R A s w e r e c o n d u c t e d e x p r e s s e d a w a r e n e s s o f t h e fol lowing a spec t s
• t h e c a u s e s of d e c l i n i n g fert i l i ty
• t h e c o n s e q u e n c e s of i n t e n s i v e c u l t i v a t i o n
• t h e c a p a c i t y of l e g u m e c rops to i m p r o v e soil qual i ty .
In six o f t h e vi l lages , f a rmers s h o w e d a w a r e n e s s o f s o i l - d e g r a d a t i o n p r o b l e m s
s u c h as soil e ro s ion , wa te r logg ing , a n d soil sal ini ty.
I C P L 87 was a lso f r equen t ly m e n t i o n e d as a b o u n d a r y c r o p to p r e v e n t soil
e r o s i o n . F a r m e r s ' r e s p o n s e s t o q u e s t i o n s r e g a r d i n g t he i r r e a s o n s for a d o p t i n g
I C P L 87 sugges t t h e i m p o r t a n c e o f t h e sus t a inab i l i t y d i m e n s i o n . T h i s i s
h i g h l i g h t e d by t h e s u m m a r y o f r e s p o n s e s to a m u l t i p l e - r e s p o n s e q u e s t i o n on
des i r ab le t r a i t s (Table 4 , r e l a t i v e r a n k s a re g iven i n c o l u m n 4 ) . A t leas t 9 0 %
of t h e r e s p o n d e n t s c i t e d " s h o r t d u r a t i o n " a n d " i n c r e a s e d gra in y ie ld" a s
des i r ab le t r a i t s i n f l u e n c i n g a d o p t i o n . A r o u n d 4 9 % o f t h e r e s p o n d e n t s
specifically m e n t i o n e d " i m p r o v e d soil fer t i l i ty" as a r e a s o n for a d o p t i o n .
I m p o r t a n c e was a lso g iven t o " m a r k e t p r i c e " ( 4 5 % ) .
T h e i m p o r t a n c e of e n s u r i n g soil fert i l i ty in i n t e n s i v e c r o p p i n g sys tems i s
e v i d e n t f rom f a rmer s ' r e s p o n s e s o b t a i n e d via i n t e r v i e w s . F a r m e r s i n v o l v e d in
i n t e n s i v e c u l t i v a t i o n o f s u g a r c a n e , c o t t o n , sunflower, a n d hyb r id s o r g h u m
p e r c e i v e d t h a t soil n u t r i e n t s were be ing d e p l e t e d . T h e y o b s e r v e d d e c l i n i n g
yields i n sp i te o f us ing m o r e i n p u t s . M a n a g e m e n t p r a c t i c e s we re r e p o r t e d t o be
consc ious ly a d o p t e d i n o r d e r t o m a i n t a i n p r o d u c t i v i t y levels i n t h e c o n t e x t o f
ex i s t ing a n d des i r ed c r o p p i n g sys tems . F a r m e r s p r a c t i c e d r o t a t i o n o f S D P w i t h
s u g a r c a n e a n d o t h e r c r o p s . I n s o m e vi l lages , f a rmers r o t a t e d p i g e o n p e a i n all
t h e i r p lo t s in t u r n e a c h year - a p r a c t i c e k n o w n local ly as b h e r p h a l a t . F a r m e r s
w e r e also f o u n d us ing p i g e o n p e a b i o m a s s / b y - p r o d u c t s a s m a n u r e / c o m p o s t .
A m o n g t h e s a m p l e fa rmers , 2 1 % r e p o r t e d us ing p i g e o n p e a r e s idues a s m a n u r e
o r c o m p o s t . F a r m e r s e i t h e r a l l owed t h e r e s idues t o d e c o m p o s e o r b u r n t t h e
s ta lks after h a r v e s t i n t h e field. F a r m e r s m a i n t a i n e d t h a t p i g e o n p e a n o t on ly
fixed a t m o s p h e r i c n i t r o g e n , t h e r e b y r e d u c i n g fert i l izer r e q u i r e m e n t s for t h e
s u b s e q u e n t c r o p , b u t a lso i m p r o v e d t h e soil s t r u c t u r e , e n a b l i n g eas ier l a n d
p r e p a r a t i o n a n d b e t t e r g e r m i n a t i o n . Resu l t s o f a case s tudy u n d e r t a k e n in
M a n j o o r v i l lage o f A h m e d n a g a r d i s t r i c t r e v e a l e d t h a t o n a n a v e r a g e fa rmers
s a v e d as m u c h as Rs 190 ha - 1 on F Y M a n d Rs 1149 ha - 1 on ferti l izers for t h e
s u b s e q u e n t w h e a t c r o p b y a d o p t i n g p i g e o n p e a - b a s e d c r o p p i n g sys tems a s
c o m p a r e d t o pea r l mi l l e t o r s o r g h u m - b a s e d c r o p p i n g sys tems (Table 5 ) . S i n c e
a n u m b e r o f c r o p s a re s o w n in r o t a t i o n w i t h SDP, t h e d a t a on fertil izer cos t s
sugges ts t h a t t h e s e cos t r e d u c t i o n s a re l ikely t o b e h i g h e r o r lower t h a n t h e
figures g iven , d e p e n d i n g o n t h e fert i l izer r e q u i r e m e n t s o f t h e s u b s e q u e n t c r o p .
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Table 4 . F a r m e r s ' f e e d b a c k regarding des i rab le traits o f I C P L 8 7 .
Trait
Shor t dura t ion
Increased grain yield
Improved soil fertility
High marke t price
Better taste
Disease resistance
Less cooking t ime
Insect resistance
Color
Drought tolerance
Good fodder quality
Bigger grain size
Othe r s
Frequency1
133
128
70
65
19
18
15
5
4
4
2
1
26
Percent
93
90
49
45
13
13
11
3
3
3
1
1
18
Rank 2
1.00
.96
.36
.36
.09
.10
.06
.03
.01
.03
.01
.01
1. Multiple responses were provided by a random sample of 143 farmers.
2. Relative importance of traits is weighted by ranks (r) provided by respondents.
Source: Pigeonpea Research Evaluation and Impact Assessment (REIA) survey, 1995.
T h e p a t t e r n o f l a n d o w n e r s h i p a m o n g t h e f a rmers s t u d i e d m a y a lso e x p l a i n t h e
g r e a t d e g r e e o f c o n c e r n a m o n g t h e m for t h e fu tu r e p r o d u c t i v i t y o f t h e i r l a n d .
A l m o s t all f a rmers ( 9 7 % ) o w n e d t h e l a n d t h e y c u l t i v a t e d . H a l f o f t h o s e w h o
d id n o t o w n t h e i r l a n d w e r e r e c o r d e d a s n o n a d o p t e r s . I t i s a lso n o t e d t h a t 7 0 %
of t h e l a n d a r e a u n d e r I C P L 87 i s m a r g i n a l o r in fer ior (Table 6 ) . As l a n d i s an
i m p o r t a n t r e s o u r c e for t h e s e f a rmers , t h e y h a v e a s t r o n g i n c e n t i v e to seek
o p t i o n s t o e n s u r e l o n g e r - t e r m p r o d u c t i v i t y . F u r t h e r m o r e , a s s t a t e d earl ier , S D P
is m o r e s u i t a b l e for m a r g i n a l soils in t e r m s of i ts abi l i ty to e s c a p e end-of-
s e a s o n d r o u g h t s t ress . T h e i n c r e a s e d ava i lab i l i ty o f i r r i ga t ion i n s o m e a r ea s h a s
e n a b l e d f a rmers t o o b t a i n h i g h e r yie lds f rom m a r g i n a l soils . C o n c e r n s
r e g a r d i n g s u s t a i n a b i l i t y w e r e s ign i f i can t a m o n g less w e l l - e n d o w e d
Table 5 . R e l a t i v e c o s t s i n c u r r e d on farmyard m a n u r e ( F Y M ) a n d fert i l izers
for t h e p o s t r a i n y - s e a s o n c r o p i n p i g e o n p e a a n d n o n p i g e o n p e a r o t a t i o n s .
Crop ro ta t ion
Pigeonpea—whea t 2
Pigeonpea—whea t 2
Pearl mi l le t—wheat
Hybrid sorghum—wheat
Costs incurred on FYM and fertilizer for the wheat crop
FYM (Rs ha - 1 ) 1
1651
1778
2032
1778
Fertilizer (Rs ha - 1)
1829
1587
2667
3048
1. Indian rupees 36 = US$ 1.
2. Costs for pigeonpea based on two different samples.
Source: Pigeonpea Rapid Rural Appraisals, Manjoor village, Ahmednagar, Maharashtra, 1996.
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Table 6 . L a n d qua l i ty o f p i g e o n p e a p l o t s in w e s t e r n M a h a r a s h t r a (% of to ta l
p i g e o n p e a area ) .
Quali ty
Good
Marginal
Inferior
Total
All pigeonpea varieties
33.8
58.5
7.7
100
ICPL 87
30.5
64.2
5.3
100
Othe r varieties
39.8
48.2
12.0
100
Source: Pigeonpea Research Evaluation and Impact Assessment (REIA) survey, 1995.
f a r m h o l d i n g s w h e r e p r e v i o u s f a rming p r a c t i c e s w e r e p e r c e i v e d t o h a v e led t o
fert i l i ty d e p l e t i o n a n d r i s ing i n p u t cos t s t o m a i n t a i n yield leve ls .
F a r m e r s ' i n t e r e s t i n s u s t a i n i n g l o n g - t e r m p r o d u c t i v i t y i s re f lec ted in t h e
c h a n g e s o b s e r v e d o v e r t h e yea r s . D u r i n g R R A s , fa rmer g roups were asked
a b o u t t h e ma jo r c h a n g e s i n t h e c r o p p i n g sys t em i n t h e vi l lages ove r t h e pas t
1 0 t o 1 5 yea r s . F a r m e r s m a i n t a i n e d t h a t t h e d e c l i n e i n t h e a r ea u n d e r s u c h
c rops a s s u g a r c a n e , sunflower, c o t t o n , a n d hyb r id s o r g h u m , w h i c h r e q u i r e
i n t e n s i v e c u l t i v a t i o n a n d d e p l e t e soil fertility, was a ma jo r c h a n g e . T h e
i n c r e a s e i n a r ea u n d e r s h o r t - d u r a t i o n c rops , s u c h a s p i g e o n p e a a n d soybean ,
was t h e o t h e r ma jo r c h a n g e m e n t i o n e d . I n m o s t o f t h e vi l lages , i t was
o b s e r v e d t h a t t h e s e c h a n g e s c o i n c i d e d w i t h t h e i n t r o d u c t i o n o f p i g e o n p e a ,
espec ia l ly S D R
F a r m e r s r e i t e r a t e d d u r i n g t h e R R A s t h a t t h e la rger benef i t s p e r c e i v e d from
g r o w i n g I C P L 8 7 c a m e from t h e fo l lowing s o u r c e s
• n i t r o g e n - f i x a t i o n abi l i ty o f I C P L 8 7 , a l t h o u g h re la t ive ly lower c o m p a r e d to
m e d i u m - a n d l o n g - d u r a t i o n p i g e o n p e a va r i e t i e s
• h i g h e r p l a n t d e n s i t i e s of I C P L 87 g r o w n as a sole c r o p , w h i c h yield g r e a t e r
s t a lk a n d fa l len l eaves b i o m a s s .
W i t h i n t h e S D P c r o p p i n g sys tem, t h e specif ic p r a c t i c e s c i t e d b y fa rmers d u r i n g
t h e formal a n d in fo rma l surveys t h a t c o n t r i b u t e t o i n c r e a s e d sus ta inab i l i ty
i n c l u d e
• r o t a t i o n of all t h e i r c r o p s in d i f fe ren t p lo t s eve ry year
• c u l t i v a t i o n o f o t h e r l e g u m e s , p a r t i c u l a r l y c h i c k p e a , g r o u n d n u t , a n d m i n o r
pu l ses , w h i c h a lso c o n t r i b u t e t o e n h a n c i n g soil fert i l i ty
• use of m u c h h i g h e r levels o f F Y M by a d o p t e r s o f I C P L 8 7 .
T h e r e a re c e r t a i n i m p o r t a n t issues t h a t c o n c e r n t h e sus t a inab i l i t y i m p a c t o f
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S D P c u l t i v a t i o n t h a t w a r r a n t f u r t h e r ana lys i s . T h e s e i n c l u d e
• h i g h r a t e o f a d o p t i o n o f SDF, w h i c h c o u l d r e su l t i n t h e l ack o f d ivers i ty i n
p i g e o n p e a spec ies a n d m a k e I C P L 8 7 m o r e v u l n e r a b l e t o pe s t a t t a c k s
• i n c r e a s e d use o f p e s t i c i d e s b e y o n d r e c o m m e n d e d leve ls , w h i c h m a y d e t r a c t
f a r m e r s ' a t t e m p t s t o p r a c t i c e s u s t a i n a b l e fa rming .
A fo l low-up s t u d y t h a t a d d r e s s e s t h e s e c o n c e r n s in o r d e r to p r o v i d e a 
c o m p r e h e n s i v e a c c o u n t o f b o t h t h e benef ic ia l a n d t h e n e g a t i v e effects o f S D P
a d o p t i o n w o u l d b e useful . I t w o u l d h e l p sc i en t i s t s t o d e v e l o p va r i e t i e s o f S D P
t h a t m o r e c losely m a t c h f a r m e r s ' n e e d s . F u r t h e r r e s e a r c h i n S D P t e c h n o l o g y
t h a t focuses on p e s t c o n t r o l a n d r e s i s t a n c e to p h y t o p h t h o r a b l i gh t and heli 
coverpa armigera is a d v o c a t e d .
Conclusion
F e e d b a c k o b t a i n e d from o n - f a r m surveys r evea l s a s t r o n g r e l a t i o n s h i p b e t w e e n
t e c h n o l o g y a d o p t i o n a n d f a r m e r s ' c o n c e r n s r e g a r d i n g s u s t a i n a b l e fa rming .
W i t h i n t h e c o n t e x t o f m a i n t a i n i n g a de s i r ed c r o p p i n g sys t em, fa rmers a i m to
m a k e s h o r t - t e r m prof i ts , a n d a lso e n s u r e l o n g - t e r m a n d s u s t a i n e d p roduc t i v i t y .
T h e surveys c o n f i r m t h a t f a rmers a re f o r w a r d - l o o k i n g ; t h e y p e r c e i v e a n d p l a n
for t h e l o n g - t e r m p r o d u c t i v i t y o f t h e i r l a n d , a n d h a v e c o n s c i o u s l y a d o p t e d S D P
to a c h i e v e i t .
A d o p t i o n o f I C P L 87 was e s sen t i a l ly t h e i n t r o d u c t i o n o f a n e w c r o p i n t o
reg ions w i t h t r a d i t i o n a l l y low leve ls o f p i g e o n p e a c u l t i v a t i o n . S u r v e y r e su l t s
i n d i c a t e t h a t t h e a r e a u n d e r p i g e o n p e a i n c r e a s e d s u b s t a n t i a l l y i n w e s t e r n
M a h a r a s h t r a d u r i n g t h e p e r i o d 1 9 8 7 - 1 9 9 5 . A n a l y s i s o f s e c o n d a r y d a t a a lso
i n d i c a t e s t h a t t h e g r o w t h r a t e o f t h e a r e a u n d e r p i g e o n p e a i n th i s r e g i o n i s
h i g h e r c o m p a r e d t o t h e o t h e r p i g e o n p e a - g r o w i n g d i s t r i c t s o f M a h a r a s h t r a .
F a r m e r s c o n s i d e r e d I C P L 8 7 , i n r o t a t i o n w i t h a ma jo r c a s h c r o p in d i f fe ren t
p lo t s e a c h year, to be a p ro f i t ab le o p t i o n in i m p r o v i n g soil fertil i ty.
I n t e g r a t i o n o f S D P i n t o t h e c o n s e q u e n t d o u b l e c r o p p i n g sy s t em h a s
c o n s t i t u t e d a n i m p o r t a n t c h a n g e i n t h e las t 1 0 y e a r s . I C P L 8 7 h a s f o u n d i ts
way i n t o fal low l a n d s a n d i s g r o w n i n r o t a t i o n w i t h o t h e r c r o p s . I t h a s
e s t a b l i s h e d a n i c h e i n t h e sca rc i ty z o n e o f C e n t r a l I nd i a ' s w e s t e r n a n d e a s t e r n
D e c c a n P l a t e a u , w h e r e i t was f o u n d s u i t a b l e t o t h e r e g i o n s ' ag roeco log ica l
f e a t u r e s , r e s o u r c e avai labi l i ty , a n d ex i s t i ng o r d e s i r e d c r o p p i n g sys t ems .
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